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[57] ABSTRACT 

A telephone security device for preventing unautho- 
rized use of a telephone subscriber's set comprises an 
inhibit device for rendering at least partly inoperative 
the called number selecting means of the set, and a code 
responsive control means for controlling the inhibit 
device in dependence upon predetermined code signals 
applied thereto by the authorized user(s) via the called 
number selecting means or via a separate keyboard. An 
emergency service number is obtainable at any time 
even when other calls are inhibited. Additional prede- 
termined code signals are required to return the inhibit 
device to an inhibit mode. 

10 Claims, 6 Drawing Figures 
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The portion of the telephone circuit shown in FIG. 1 
TELEPHONE SECURITY DEVICE comprises part of an automatic telephone exchange 1 

INTRODUCTION ?" d tbat part of a conventional subscribers telephone 

instrument 2 for producing break impulses. The con- 
This invention relates to telephone security devices 5 struction and operation of such a telephone circuit is 
for preventing unauthorised use of a telephone subscrib- well known to those skilled in the art of telephony and 
er*s set. will not be further described. ^ 

Various telephone security devices have been pro- The device for preventing unauthorised telephone 
posed which generally comprise an inhibiting circuit calls is denoted by reference numeral 3. It is connected 
and a switch, for example a key switch or a switch in a 10 across the dial impulse springs 4 of the telephone instru- 
hidden position, for bringing the inhibiting circuit into ment. 

operation. When in operation, the inhibiting circuit may Referring to FIG. 2, the device comprises a keyboard 
block all calls attempted or may block calls containing 5, a code generator 6, a comparator 7, a store 8, a con- 
predetermined digits at predetermined positions corre- ^ circuit 9, and a controllable switch 10. The switch 
sponding to digits which are used to obtain nonlocal 15 10 is connected in parallel with the impulse springs 4. 
calls. There are also known devices which, by mechani- Tte operation of the device is as follows: 
cal means, enable particular telephone numbers, for Let De assumed that the device has been set to 
example to call the operator or to call an emergency prevent an unauthorised person from making a tele- 
services number (999 in the United Kingdom), to be P hone C * IL In such a case * e switch 10 short-circuits 
obtained free. 20 tne dial impulse springs 4. In order for an authorised 

The need for a key switch or a hidden switch can be user to make a ^ he enters a predetermined code on 
inconvenient and accordingly it is an object of the pres- the ke y Doa rd. The code generator 6 produces an electri- 
ent invention to provide a telephone security device for cal coded si S nal » representing the code. The code as 
preventing unauthorised use of a telephone subscriber's represented by the signal is compared in the comparator 
set wherein no such switch is needed to control whether 25 7 with a code stored in the st °re 8 and if the code en- 
or not the device is in its inhibit state. It is a further tmd on ^ keyboard corresponds with the stored code 
object to provide a device which even when it is in its ihe contro1 circuit 9 is actuated and the switch 10 is 
inhibit state, nevertheless enables at least one particular °P ened > the authorised user is then able to make a call in 
number, for example an emergency number, to be ^ usual manner, and to continue to make calls until the 
called. 30 sIlort circuit is restored. 

In order to restore the short circuit, any code other 
BRIEF DESCRIPTION than the predetermined code is entered on the kay- 

According to the invention there is provided a tele- , . . 

phone security device for preventing unauthorised use « 7' tben a ot !? er * ha V he P redetermi ned code is 
of a telephone subscriber's set, the device comprising 35 00 ** b ?«4 the comparator will fail to 

inhibit means for connection to the called number se f ? d f*? pond ™ e between * e ent u ered code and the 
lecting means of the set for at least partly inhibiting the " C ° de not be opened, 

operation of said selecting means, and code respom ve , ™ y ^ ^ T?.*" 1 ° ne pre " 

control means which is connected to said buSHS „ hemmed code so that, for example, different autho- 
and which is operable for responding tolSJlS *° ^SSS* * * 

thereto of a predetermined code signal to control said -fh™ h™* ««♦ ♦ « r 

inhibit means to cause it to cease inhibiting the opera- ^ u 1 *T P reVent i m 
tion of said selecting means S P ?" vcd beCaUSC the dia ? m * im P ulse s P rin S s com P !ete 

° the receiving circuit whether the switch 10 is open or 

DESCRIPTION OF THE DRAWINGS 45 closed. 

The above and further objects and various advan- JSZ?*'* fitted J w i thin housta 8 of f he 

taees of thp invent™ «,iii hL n r V '" I « U * ""van telephone or may be provided in a separate housing 

S^ud^^X^ ^Parent from he externally of the telephone instrument. In the case off 

Uke^nS^J,^ ^ ° f , mVent10 " housi »S two conductors will lead from the 

wherein accompanying drawuigs, 50 housing to the telephone instrument, the point of entry 

vrn i ic o ci™»i;cj '.j- r . ^ be " 1 8 at the telephone instrument's junction box. The 

™hiriw ! L,T i mt d r ST9m Z f i teleph °, ne device «> uld be Poured by d.c. current from a tele- 

SS^iS«^V e , mb ° dUne K nt ° f 4 ph0ne "change. Alternatively a small battery may be 

security device according to the invention may be con- provided 

nected thereto, *« a / r r t_ c j • 

v;m *> ' ,. f , . . 3 . „ . 55 An on/off switch for the device may be provided in 

embodiment phfied CUCUlt diagram ° f the said first ™ inconspicuous position. 

tot/-* i ■ ' * * * j * * „ As an alternative to the above described device in 

; t f > ° f PaT l° f 3 SeC ° nd em ' which the re ^ ired c <> d ^ to switch in the short circuit is 

bodiment of a secunty device accordmg to the inven- fed to a store and comparator arrangement, a short-cir! 

ji • j« 60 c ^it for the dial impulse springs can be used in con iunc- 

FIC 3 Lit, dWSra,n ° f ,hC remainder ° f ^ ti0n with a dial controlled code responsive unit, the dial 

b,p , 7°° mt nt ' , x . , mechanism being provided for this purpose with a set of 

.iJvJS- a a a - wa y ef0rm diagram dial controlled contacts which are quite independent of 

showing the waveforms of some agnals produced in a the main dial contacts. In this caL the short circui 
"debounce" «e« »l k the FIG. 3 embodiment, and 65 switch can either be switched in by dialling Ta first prt 

*?£j£^uP^ t glam 0W,ng h ° W * e ^ detennined code and be switched out by dialling a sec- 
nty device of FIG. 3 may be connected to a subscriber's ond predetermined code or be switched in by a manu- 

SC ' aHy operated switch (which cannot be used to switch 
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out the short circuit) and be switched out by dialling a to enter either the Normal or Local Mode from the 
predetermined code. Inhibit Mode. This ensures that no potential subscriber 
The embodiment of FIGS. 3 to 6 is designed so that numbers are lost in either of these modes, since the only 
it can be interfaced with the standard subscriber's tele- number responded to in the Local and Normal modes is 
phone handset, in which dialling pulses are generated 5 the telephone subscriber's own number. In the Inhibit 
by the rotation of a finger plate The design can readily Mode the Qn{ diallable number is the emergency num- 
bered to interface with handsets using methods b m ^ the Loca , and Norma] code$ can be 

other than rotating finger plate techniques, such as card .? u ~. . . u ~ D M j- .„ ^ 

dialling and press button pulse and tone keying tech- ,°* er ™ mbers ' ™ e ^J^kT^i 

niques. The device does not interrupt, inhibit or in any io ma J ly ^ of ' he S ™Z length V Inhlblt C ° de ' e g: 

way restrict incoming calls. Suppose the telephone number is 

Briefly the circuitry enables the telephone handset to 905 \244 
establish outgoing calls in one of three modes. The 

appropriate mode is selected by the authorised sub- then the dialling of this number by a calling subscriber 

scriber dialling a predetermined code number, as he 15 in either Normal or Local Modes will cause the Inhibit 

would any other number in the exchange repertoire. Mode to be selected. 

The three modes of operation are: Suppose then that the Normal code is 

INHIBIT 131 7496 

LOCAL 20 and the Local code is 

NORMAL 394 3535 

(A) INHIBIT MODE then ^ dialing of either of these number s, once in the 
In this mode the dialling pulse contacts are short-cir- Inhibit Mode, will cause the appropriate mode to be 

jeuited (unless an emergency call is dialled e.g. 999 in the 25 selected and the desired outgoing call can be made. 
//United Kingdom) thereby preventing subsequent dial- Thereafter the circuit will respond only to the Inhibit 
ling to line. The code used for setting Inhibit will be the code. 

calling subscriber's own number in order to retain the it will obviously be necessary for each device to have 
full flexibility of the telephone exchange number reper- a different Inhibit code, just as the Normal and Local 
toires. Using the subscriber's own number has the slight 30 codes will also have t0 be changeable should any 
disadvantage m that when this code is dialled, the digits ^ become comprom i S ed. There are many possible 
preceding the last digit of the subscriber's number will of implementing this facility, one of which is used 

have been transmitted to line, thereby actuating the in this circuit 
appropriate uniselector bank in the telephone exchange. 

This bank will be cleared in the normal manner, i.e. by 35 OPERATING MODES 

replacement of the handset in the cradle. There are rA . INHTmT 

numerous ways of overcoming this slight disadvantage, ^ ' llNMim 1 

such as simulating replacement of the handset in the In this mode the circuit is designed to allow only the 
cradle. A second output is available in the circuitry to dial pulses associated with the emergency number (e.g. 
provide such simulation if required or thought neces- 40 999 in the United Kingdom) through to the exchange. 
1 sarv - Once the circuit has detected that a number other than 

(B) LOCAL MODE ^ 15 bein 8 dialIed » further dialling is prohibited. The 

circuit is unable to detect a non nine digit until the dial 
The calling subscriber is restricted to making emer- pulses for that digit have been released to the exchange, 
gency and local calls only, i.e. he/she cannot dial trunk 45 T o prevent these pulses from unduly affecting the ex- 
calls, recorded information services or operator ser- cha nge, the circuit could also simulate the replacing of 
vices, e.g. those calls which start with the digit zero or the telephone handset for sufficient time for the ex- 
oigit one tor example. change to clear the call. The calling subscriber is thus 

(C) NORMAL MODE 5Q unable in this mode to make any calls other than emer- 

The calling subscriber is able to make any type of ge ££ y C ^ IS ' ^ .„ , «. r , u VT . 

outgoing call circuit will respond to either of the Normal or 

Local codes. Once these have been dialled the normal 
MODE SELECTION inter call delay must be waited before the next number 

The operating mode is selected by the calling sub- 55 is dialled - The circuit wiU prevent the dial pulses from 
scriber dialling a number code. The codes, of which reaching the exchange as they would for any other non 
there are three, are four digits long in the embodiment 999 numDer in this mode. 

to be described but can in practice be any required ra\ LOCAL J 

length. It is expected that they will normally be of the 

same length as the telephone subscriber's own number. 60 In this ^ode the calling subscriber is prevented from 
Since these codes are detected and acted upon by the dialling to line any number whose first digit is used to 
circuit, they cannot be any of the possible subscriber identify a trunk switching function such as zero (0) or a 
numbers which the caller may wish to dial. The only recorded information service or an operator service 
number that any given subscriber will never wish to dial such as those starting with one (1). He/she is thus con- 
is his own. This is the basis for the mode selection codes. 65 fined to dialling emergency calls and local calls and 
The circuit will place the telephone in the Inhibit cannot make calls via an exchange operator. As in the 
mode whenever the telephone subscriber's own number Normal mode the dialling of the Inhibit code will cause 
is dialled in either of the other modes. It is only possible immediate switching to the Inhibit mode. 
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(C) NORMAL does not mature "n* 3 after l h e last di S it in ^ number 

. . has been dialled. The signal B is thus normally equal to 

In this mode the telephone responds normally to all "1" but falls to zero when dialling of a number starts 

dialled numbers except its own Whenever it detects its and only rises again shortly after dialling of that number 

own "umber (the mhibit code) further dialling is imme- 5 has ended. While the monostable IC2B is in its maturity 

^^a^mr-^^r . . ^ . . ,r state, i.e. while the signal B is equal to "1" the counter 

are connected in series with a resistor Rl between 2£t £5? , S J ? T*?' m ° n °' 
ground and a source of +5 volts The TontactTare 10 * 6 1023 mUSt be tn ^ ered » , e " so that Jt st0 P s main - 

normally dosed and opei £ e2«5iSt£ "T*™ *?? 7° ^ ?f* ^ 

the contacts open, ^potential at the point of intercon ~ H,^ t? h ? T!^ i™ ^ T£ 

nection between the contacts and the resistor Rl rises stabl « IC2A - Hence the need for the delay network R4 

from zero to +5 volts thus forming a dialling pulse. ™tiT' A . „■ , „ , 

Due to the mechanical nature of the contacts 1 opening 15 1116 dialllng puIses E from the debou "ce circuit 2 are 

and closing thereof are often accompanied by "switch ^ fed t0 a pulse counter IC5B (F 10 - *) which counts 

bounce" in which the contacts make and break several the number of P uIses m di g il and converts this 

times as they open or close. The result is spurious sig- number ' mto a four bit binary signal. This signal is then 

nals at each end of the dialling pulse as shown at a in read into the first of a series of four di S jt agisters IC14, 
FIG. 5. The spurious signals are cleaned from the dial- 20 P 18, Shortly after the last dialling pulse of any 

ling pulses by the debounce circuit 2 which comprises a ^8*** ^} CTe occurs the rising flank of the signal A, which 

first integrator having a resistor R2 and a capacitor CI signal is fed to the clock input of each of the registers 

which filter each dialling pulse to form the waveform b IC14 » 15 » 17 and 18 - TWs rising flank of signal A causes 

in FIG. 5. The output of the first integrator is passed to tne con tent of the counter IC5B to be read to the regis- 
an active "And" gate IC13A which gives a hysteresis 25 ter IC14 » toe content register IC14 to be transferred to 

action and forms an output signal such as waveform c in *C15 m & so on - The signal A is also fed to the trigger 

FIG. 5. This signal is further filtered by a second inte- m put of a monostable circuit IC1A (FIG. 3) via a delay 

grator comprising the resistor R3 and the capacitor C2 circuit comprising resistor R5 and capacitor C4 such 

and the output of this second integrator, waveform d in that, shortly after the occurrence of the rising flank of 
FIG. 5, is fed to a further active gate having a hysteresis 30 signal A, IC1 A gives out a short duration "end-of-digit" 

action IC13B of which the corresponding output, e in pulse C This pulse C is fed to the reset input of counter 

FIG. 5, is a clean dial pulse E of almost identical length IC5B (FIG. 4) which is thus cleared shortly after its 

to the pulse formed by the contacts 1. content has been read into the register IC14. As a result, 

The dialling pulses E from the debounce circuit 2 are after four digits have been dialled, the register IC18 will 
fed by way of a delay network comprising the resistor 35 contain a binary number corresponding to the first di- 

R4 and the capacitor C3 to trigger a monostable circuit ailed digit, the register IC17 will contain the binary 

t u ° h lS SCt t0 mature after a Period of time just number corresponding to the second dialled digit, the 

longer than the time taken up by a dial pulse plus the register IC15 will contain the binary number corre- 

penod between two adjacent dial pulses. Since each dial sponding to the third dialled digit, and the register IC14 

pulse retnggersIC2A it therefore does not mature until 40 will contain the binary number corresponding to the 

alter the last pulse of a particular digit being dialled. fourth dialled digit. 

^^WSJi^ T put *°. f l ? 2A h V di F ital ^ mode setting codes m detected b * checki *S the 

™£ c n If ? u Wl T ! 18 tnggered and re " contents of the re S ister ICH 15, 17 and 18 for preset 

S^iKA'S? £ fmalIy ^ ^ leVeIS " ™ S is d0ne b * means of a series of "And» P gates 

output signal A of IC2A is a zero-going pulse of dura- 45 IC4A IC4B IC1QA TC20A TP20R Tr?in T<-r>A 

z as? ofSKSr ^ *** occupied by the diai - ™ ^fiSi^^iS?^ 

The delav nPtu/nrt 'ui ™ • • i a a ♦ a , these gates has four in P uts connected to four of the 

si^ ^w^r?^ w i7and 

necessary in order that a four bit binary counter IC5A 50 ?T/ ^ , S ! 18 SUCh that When 311 ° f ltS mpUtS 

of whichthe counting input is c^S to^Sta "* ^ ^ 5 ^ ? ° Ut ? Ut *** ! ° W (2er0 ^ If 

output signal A ftomVmcmortabk^^S ^ °[ ^ ^ ltS ^ i§ high ' ^ dght 

correctly operated. The counter IC5A isto^ted ? ^ Pr ° VidC reSpCCtive 0nCS ° f the 

each time the output signal A of tSIolKSS GOm ^ t va f ues of the four bits 

goes from high to low^i.e. at the startTeach d£t 55 " h T w T^T* appr0priate dialled di & M 

when the monostable IC2A is first triggered. Thus, the m L 

counter IC5A counts the number of digits dialled in TABLE 1 

each number and, together with several other devices, " Selection Cod^~ 

must be reset once each number has been completed Dialled Register Output 

ready for the next. Such resetting is performed by the 60 P'g* True Compliment Decode Connections 

inverse output signal B from the conjugate output ter- abcda¥cd 

minal of a monostable circuit IC2B which is triggered I o o o ? i 1 1 1 

by the first dialling pulse of any number being dialled 2 o o i o ! ! o ? 

and of which the maturity period is just longer than the 3 o o l i i i o o 

maximum time which might reasonably be expected to 65 \ I \ o °\ \ l \ I 

lapse between the dialling of two adjacent digits of a 6 0 i l o i o o l 

number being dialled. Thus, since the monostable IC2B 1 ? n i 1 1 0 0 0 

is retriggered each time it receives a dialling pulse, it 9 1 0 0 ? I \ \ J 
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TABLE 1 -continued 



Selection Codes 



Dialled 
Digit 



Register Output 



True 



Compliment Decode Connections 



1 



1 



B 



10 



15 



25 



30 



35 



Thus, by making connections as shown in Table 1 
above, and dialled digit can be decoded. These connec- 
tions can easily be changed to alter any of the codes. 
Each of the registers IC14, 15, 17 and 18 has three of the 
"And" gates monitoring its outputs to detect respective 
ones of the NORMAL, LOCAL and INHIBIT mode 
codes. The outputs of the NORMAL mode code de- 
tecting gates IC4B, IC20B, IC22B and IC24B are fed by 
way respective inverters IC27F, IC27E, IC27D and 
IC27C to respective inputs of a four input "And" gate 
IC28B which thus produces an appropriate NORMAL 
output signal when all four of the binary numbers in the 
registers IC14, 15, 17 and 18 are those corresponding to 20 
the digits of the selected NORMAL mode selection 
code. Similarly, the LOCAL mode code detecting gates 
IC4A, IC20A, IC22A and IC24A are connected by way 
of respective inverters IC26E, IC26F, IC26A and 
IC26C to a four input "And" gate IC28B which pro- 
vides a LOCAL output signal as appropriate. The out- 
put of the INHIBIT mode code detecting gates IC19A, 
IC21A, IC23A and IC25A are connected to all the 
inputs of respective "And" gates IC19B, IC21B, IC23B 
and IC25B of which the outputs are connected to re- 
spective inputs of an "And" gate IC28A so that this gate 
provides an appropriate INHIBIT output signal. These 
three code detection signals, NORMAL, LOCAL and 
INHIBIT are normally high but become low when the 
appropriate code is detected. 

Also monitoring the outputs of the first digit register 
IC14 is a decoder IC16 which has a series of output 
terminals (only three of which are shown because they 
are the only ones used in the present example) associ- 
ated with respective values of the coded signal appear- 
ing at the inputs of the decoder, and which indicates the 
value of the code on its inputs by setting the potential of 
the associated output terminal low, i.e. if the binary 
number on the input is 7, then output terminal T7 goes 
low and so on. In the present embodiment, the binary 
numbers 1, 9 and 0 are to be detected and so connec- 
tions are made to output terminals Tl, T9 and TO. 

The digit registers IC14 to IC18 are cleared each time 
the non-inverse signal B from the monostable IC2B 
goes low, (at the end of a dialled number). 

The content outputs of the digit counter IC5A (FIG. 
3) are fed to a decoder IC6 having a series of four out- 
puts. The signal Dl, D2, D3 and D4 are normally high 
but, when the content of digit counter IC5A is one, i.e. 
just after the first digit has been dialled, the signal Dl 
falls to zero. When the second digit is dialled and the 
content of digit counter IC5A becomes two, signal Dl 
rises again and instead D2 falls to zero. Similarly, after 
the third digit has been dialled, D3 is zero and, after the 60 
fourth digit has been dialled, D4 is zero. The code de- 
tector outputs are not used until the fourth digit has 
been dialled as indicated by decoder IC6, i.e. by the 
signal D4 falling to zero. The signal Dl f D2 and D3 are 
used in association with the signals from the terminals 65 
TO, Tl and T9 of the decoder IC16 (FIG. 4) to detect 
the dialling of the emergency number 999 when the 
system is in the INHIBIT mode and to detect attempts 



to dial a non-local number or the operator when the 
system is in its LOCAL mode. 

When the fourth digit has been dialled and signal D4 
falls to zero, if any of the mode codes, have been de- 
tected, the mode store logic comprising bistable circuits 
IC11B, IC12B comes into operation. The precise action 
depends upon the mode the circuit is in already. Each of 
the bistable circuits IC11B and IC12B comprises a 
"clock" input K, a set input S, and_two conjugate out- 
puts Q and Only the output Q of IC11B and the 
output Q of IC12B are shown because these are the only 
ones used. Each of the circuits IC11B and IC12B is such 
that, when it is "clocked" i.e. when a pulse is received 
at its clock input K, its output Q takes up the state, high 
or low, which then exists on its set input S, while its 
output Q takes up the converse of that state. When in 
INHIBIT mode, if either the NORMAL or LOCAL 
code is detected, the two bistable circuits IC11B and 
IC12B are clocked (their outputs then assume the state 
specified by their inputs). If the INHIBIT code had 
been decoded, then IC11B is clocked back into its origi- 
nal state. If the NORMAL or LOCAL codes had been 
detected, then IC11B assumes the non inhibit state (its 
output goes low). If NORMAL has been dialled, then 
IC12B is also left in a non set state, while if LOCAL had 
been dialled, then it would be set. IC's 11B and 12B thus 
store the mode of the circuit. 

When the circuit is in either NORMAL or LOCAL 
modes, only the INHIBIT code detection signal is ac- 
cepted, since the output of the INHIBIT mode store is 
used to allow the NORMAL and LOCAL signals into 
gates IC9C and IC9D. 

The INHIBIT mode is indicated by IC11B output 
being high. This output is connected to gate IC10B and 
enables the other inputs to this gate. These other inputs 
are respectively connected to receive the "end-of-digit" 
pulses A from IC1A and the output of IC11A which is 
a bistable circuit similar to IC11B and IC12B. In be- 
tween numbers, signal B from IC2B presets IC11A and 
40 thus its output is set high ready for the start of the next 
number. Initially therefore the inputs to IC10B are en- 
abled and it clocks IC11A each time the end-of-digit 
pulse C occurs. If all of the first three digits are 9's, then 
each time IC11A is clocked its output remains high 
enabling the input to gate IC30A and thus allowing it to 
generate dial pulses. If however, any of the first three 
digits are not 9, then the input to IC11A from gate 
IC3A is low and the output of IC11A assumes this stage 
upon being clocked. When IC11A output goes low, 
IC30D output goes high, unpowering the relay RLA 
and opening its contacts. IC11A output also inhibits 
IC30A and IC10B. Further dial pulses are now inhib- 
ited and no further clocking of IC11A is possible. The 
circuit remains in this state until signal B is generated 
after dialling ceases, whereupon the output of IC11A is 
reset high and dialling again enabled. 

When in NORMAL or LOCAL modes, the output of 
IC11B stays low, and by inhibiting IC10B prevents 
IC11A from being clocked. In NORMAL mode there- 
fore no inhibiting action over occurs (unless the IN- 
HIBIT code is dialled). In LOCAL mode IC12B output 
is high; thus IC10A is enabled. If the first digit dialled is 
inadmissable as indicated by IC3B output, then when 
end-of-digit pulse C occurs, IC12A is clocked. The 
output of IC12A now assumes a low level and forces 
IC11A into the INHIBIT state preventing dialling, etc., 
as before. IC12A remains in this state until signal B 
resets it, so IC11A is held in the INHIBIT state. If the 
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first digit is admissable, IC10A is inhibited and IC12A is ment of the receiver, a more complex relay would be 
not clocked. IC3B is inhibited on all other digits in the required. 

number, so IC12A is never clocked after the first digit. The manner of connection of the security device into 
Relay RLB performs the dialling function by replac- a rotating fingerplate type telephone is shown in FIG. 6. 
mg the dial contacts. Relay RLA can be used to simu- 5 It will be understood that the code setting method 
late the replacement of the receiver by connecting its used in the illustrated embodiment can be modified and 
contacts in series with the connections to the exchange. perhaps made more sophisticated. For example, the 
The opening of the relay causes the exchange to clear number of connections to the code setting points is 
down the call. Thus the circuit both prevents further rather large, particularly on a 7 or 8 digit code device 
dialling and clears down any partially connected num- 10 (160 on an 8 digit device). This problem could be over- 
ber. The use of relays enables isolation to be obtained come by using a scanning technique to compare the 
between the security device and the telephone system. register with the set codes. Such techniques are com- 
IMPt FMPNTatthm monly ™ ed on calcula *ors, etc., and could reduce the 

ilwn number of connection lines to a more reasonable figure 

The embodiment shown is implemented in normal 15 ( sav 10 )* The contact debounce techniques could also 
power TTL (Transistor Transistor Logic) and thus become similar to those used in calculators, 
consumes a considerable amount of power (several The illustrated embodiment is designed to operate 
hundred milliamps at +5v). Preferably, however, the witn tne rotating finger plate telephones, and uses the 
circuit will be powered from the line voltages available contact breaker built into these dials. There are avail- 
in the telephone line system for which it should prefera- 20 able sev eral other forms of telephones with correspond- 
bly have a much lower current consumption. This "^y different dialling techniques. The device as de- 
could be achieved by implementing the device in a scribed here could, with the appropriate interface tech- 
similar large or medium scale integrated circuit technol- nia .ues, be used in this form of telephone. If, however, 
ogy to that of currently available push button dialling ^ device wer « for instance designed into the push 
chips (etc.) 25 button dialling IC, greater advantage could be taken of 

The push button dialling chips currently available the chara cteristics of this type of telephone. In both the 
tend only to be powered while the dialling is in push button diallin S telephone and the card dialling 
progress. The described embodiment of the invention, telephone the number to be dialled is known before the 
however, requires that its operating mode be remem- d , iaJ pulses generated (the push button dialler stores 
bered between calls. This means that at least the mode 30 . e number before dialling it). Thus, if the device were 
store must remain under power in between calls. A mc orporated into these ICs, the call could be inhibited 
memory of the capacity necessary for this (2 bits) could J^ 0 / C ^ y diaI pulses are g enerat ed. This would no 
easily be implemented in a form which would require « ^ most satisfactor y method of inhibiting 

negligible power to maintain its state. Such a memory 35 

could operate for months off the charge stored in a OTHER OPERATING MODES 

capacitor. Each time the telephone was used the capaci- ™. , . . ^ , 

tor would be recharged ° ther data 1S ava » a °le by which calls can be inhibited 

Several technologies offer the required characterise * number ? of « peat f ^ a P reset Ien £t h are dialled, 
tics for the mode store memory (zero or negligible An The . cinni " cou »ts the number of digits dialled in each 
power drain) so this should not present a problem 40 fbe ^ km inhibit the cal1 if * ex " 

This embodiment comprises a single pair of coniacts ° C S£ d J ^ ^ , . 

for the generation of dial pulses and another pair for K The basic device as described here does not have to 
further inhibiting action. It may in practice only be bep ™ t,onedm ' he callin g subscriber's telephone hand- 
necessary to provide the headset replacement relay, the « '1^1 ^fu^ ^ *" y P ? Si ! ion be , tWeen the dial 
dial contacts being left connected L the telephone c£ * ^^J^ excha ^ ge n ^°? < etc >V The mai » 
cuit. The circuit, however, still requires to sense the ^ u ^ "T™* W ? UW bC m the mterfaCe t0 the 
contact make/break action. It thus rrly wel be e™L to lf 10 ? were to be cha ^d. 

leave the circuit to generate the pulses TnndlrTew H T I ^ K** { ^™ on of timin S 

the interfacing problems that would otherwS beZ 5n tlT ^ ~ uM ^ ^ ^ ^ a preSet time 
countered 50 < e *g- 3 nunutes) the call length also being entered via the 

The embodiment simulates the replacement of the ^W?^ , , u . 

handset by disconnecting the complete teleXne from - ™^ unplemented b * the use of 

the exchange. This botf pnSft^^^Z S^3^ " 

— ^^ te » in each of the described 

This action differs from the replacement of the hand- ^ mbodim ? lts .?° f t0 fee ? ^ the speech circuit of the 

set in that when the handset is !S£^WM su^lt^ff" ^ SimUkte a 

is switched acm« thr i{ nM t« *L ™ suitable tone, for example a number unobtainab e or an 
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code signal recognition logic means which has an the mode register means being operable to register 
input for receiving code signals and which is opera- receipt of an INHIBIT MODE output signal from 
ble for responding to the reception thereby of first said logic means and to then control said inhibit 
and second predetermined multiple-digit numerical means so that it inhibits , further operation of said 
code signals to produce corresponding first and 5 called number selecting means as soon as it has 
second mode output signals, and been detected by said digit value and position de- 
mode register means which has two stable mode tector means that the value and position of a se- 
states, which is connected to said code signal rec- lected digit is other than in correspondence with a 
ognition means and said inhibit means, and which is digit of at least one predetermined telephone num- 
operable when it is in one of said two states to 10 ber such as an emergency service number, and 
respond to the reception from the code signal rec- being further operable to register receipt of a 
ognition means of said first mode output signal to NORMAL MODE output signal from said logic 
enter the other of said two states and to remain in means and to then make inoperative said inhibit 
the said other state even following disconnection of means. 

a subsequently made telephone call and when it is 15 5. A device according to claim 4, wherein said logic 
in said other state to respond to the reception of means is further responsive to a third predetermined 
said second mode output signal from the code sig- multiple-digit numerical code signal applied thereto, 
nal recognition means to enter said one state, the being a LOCAL MODE code signal, for forming a 
mode register means being further operable to con- corresponding LOCAL MODE output signal, and said 
trol said inhibit means so that, for as long as the 20 mode register means is further operable to register re- 
mode register means is in said one of said two ceipt of a LOCAL MODE code signal from the logic 
states, the inhibit means prevents any successful means and to then control said inhibit means so that it 
attempt to use the said called number selecting inhibits further operation of said selecting means as soon 
means to make outgoing calls to at least some desti- as it is detected by said digit value and position detector 
nation telephone numbers and, for as long as the means that the value and position of a selected digit 
mode register means is in said other state, the in- corresponds to a digit which is used for making non- 
hibit means is inoperative and hence allows any local telephone calls. 

number of outgoing calls to be made normally. 6. A device according to claim 5, wherein said mode 

2. A device according to claim 1, wherein the input of 3Q register means is operable to register receipt of a NOR- 
said code signal recognition means is connected to said MAL MODE output signal and a LOCAL MODE 
called number selecting means for receiving code sig- output signal from the logic means only when it has 
nals formed by said selecting means. previously registered an INHIBIT MODE output sig- 

3. A device according to claim 1, including keyboard nal. 

means connected to said input of said code signal recog- 35 7. A device according to claim 4, wherein said logic 

nition means for applying said code signals thereto. means comprises: 

4. A device according to claim 1, wherein said code a series of digit registers for registering the digits of a 
signal recognition means comprises: number selected by said selecting means, 

logic means connected to said input for responding to a series of "AND" gates, and 

either of said predetermined multiple-digit numeri- 40 alterable interconnection means connected between 

cal code signals applied thereto, respectively an the outputs of the digit registers and the inputs of 

INHIBIT MODE code signal and a NORMAL the "AND" gates for making the "AND" gates 

MODE code signal, and for forming in response to responsive to selected combinations of digits regis- 

the reception of such code signals corresponding tered by the digit registers. 

INHIBIT MODE and NORMAL MODE output 45 8. A device according to claim 4, further including 

signals, and wherein said mode register means com- switch means connected to said control gate means for 

P nses: being operated in association with said inhibit means to 

a mode store which which has two stable states, clear a telephone exchange line to which the subscrib- 

which is connected to said logic means and which er's set is connected by simulating replacement of the 

is operable, when it is in one of said two states, for 50 handset of the subscriber's set on its cradle, 

responding to the reception from the logic means 9. A device according to claim 1, wherein said code 

of a NORMAL MODE output signal to enter and signal recognition means comprises: 

remain in said other state and, when it is in said code signal generating means for forming an electri- 

other state, for responding to the reception thereby cal code signal representative of a code applied 

from the logic means of an INHIBIT MODE out- 55 thereto, 

put signal to enter and remain in said one state; store means for storing said first and second predeter- 

digit value and position detector means for being mined code signals, and 

connected to said called number selecting means comparator means connected to said code signal gen- 

and operable for detecting the presence of prede- erating means said store means for comparing code 

termined digit values at predetermined positions in 60 signals received from the code signal generating 

a number being selected by the called number se- means with the stored predetermined code signals, 

lecting means; and and wherein said mode register means comprises: 

control gate means which is connected to said inhibit a bistable control device which is connected to said 

means, said mode store and said digit value and inhibit means and said comparator means and 

position detector means, and which is operable for 65 which has two stable control states in one of which 

passing control signals to said inhibit means under states it is operable to cause the inhibit means to at 

the control of the mode store and the digit value least partly inhibit the operation of said selecting 

and position detector means, means and in the other of which states it is operable 
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to cause the inhibit means to cease inhibiting the 
operation of said selecting means, 
said comparator means being operable to set the bista- 
ble control device to said other state when it de- 
tects correspondence between a code signal re- 
ceived from the code signal generating means and 
said stored first predetermined code signal and said 
comparator means is operable to reset said bistable 
control device to said one control state when it 
detects correspondence between a code signal re- 



14 



ceived from said code signal generating means and 
said second stored predetermined code signal. 
10. A device according to claim l f wherein said in- 
hibit means, while it at least partly inhibits the operation 
of said selecting means, nevertheless always enables said 
selecting means to be used to call at least one predeter- 
mined telephone number such as an emergency service 
number. 
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